affirming that these antibodies associated with the standard RR are strongly related to hepatitis C. Moreover, it can be stated that the occurrence of anti-RR reactivity is promoted by combination therapy with interferon and ribavirin.
Introduction
Hepatitis C virus (HCV) is an RNA virus of the Flaviviridae family, genus Hepacivirus, with a high rate of hepatic replication. This is an enveloped virus, with a size between 30 and 40 nm. 1-3 HCV was originally isolated in a serum sample of an individual with non-A, non-B hepatitis in 1989 by Choo et al. 4 Since then, hepatitis C gained special relevance among the causes of chronic liver disease worldwide. In 1992, the first test for identification of the antibody against HCV was developed, providing greater safety in blood transfusions. 1, 2 The HCV transmission occurs through contact with infected blood due to percutaneous exposure, blood and/or blood products transfusion and transplants from infected donors. Although some patients with acute HCV infection have an immune system able of eliminating the virus, 55-58% of patients develop chronic infection, defined as the persistence of infection for no less than six months, with only 10-15% of cases reaching spontaneous healing. The hepatocellular injury, seen in chronic HCV infection, does not seem to be directly related to a viral cytopathic effect, being related to immune mediators, with natural killer cells and CD8 + T lymphocytes playing a central role in the pathogenesis. 1, 2 The treatment of HCV infection aims to control the progression of liver disease by inhibiting viral replication. Furthermore, the reduction in inflammatory activity prevents its progression to cirrhosis and hepatic carcinoma. The recommended therapy for chronic HCV infection is a combination of a formulation of interferon alpha and ribavirin. 3 Interferon is a cytokine which composes the innate response of the human host. The addition of one polyethylene glycol molecule to the interferon molecule prolongs the action, increases the rate of absorption, extends the half-life and reduces the clearance of interferon. Ribavirin is a nucleoside analog antiviral agent used orally, with a wide spectrum of action against viral pathogens. Ribavirin also has the effect of modulating the immune response. 2, 3 Mori et al. recently demonstrated that ribavirin in therapeutic doses inhibits the replication of HCV RNA, and proposed that this anti-HCV activity is mediated through the inhibition of inosine-5 -monophosphate dehydrogenase (IMPDH). 5 
Case report
Female patient complaining of asthenia and pain at hypogastric area, admitted on October 4, 2011 in the emergency room of Hospital Universitário do Oeste do Paraná (HUOP) in the city of Cascavel-PR. During anamnesis, the patient reported treatment of chronic infection with hepatitis C virus with pegylated interferon alpha and ribavirin, starting on December 7, 2010 and concluded on November 1, 2011. During this period the patient developed severe pancytopenia due to the adverse effects of the medication.
On admission, routine laboratory tests were performed and the results showed significant changes in blood count parameters; and a hematocrit of 23%, associated with normal values of MCH (mean corpuscular hemoglobin), together with clinical data obtained at the time of anamnesis, raised the diagnostic hypothesis of autoimmune anemia. In an attempt to confirm 
Discussion
Recently, a new cytoplasmic pattern in PAAC-HEp-2 has been reported in patients with HCV. This pattern is characterized by rods with 3-10 m and rings with 2-5 m in diameter, scattered across the cell cytoplasm (Fig. 1) . Because of that, this pattern has been designated as "rods and rings" (RR). 6 Seelig et al., when doing a search for PAAC-HEp-2, detected the RR pattern in a serum sample of a patient, and the antigenic target of this reaction was identified through searches in databases as being IMPDH type 2, which is a key enzyme in the synthesis of puric nucleotides. 7 In the study by Carcamo et al., cell cultures treated with ribavirin showed that this drug has the ability to induce the formation of the RR pattern; on the other hand, in in vivo tests 25% of HCV positive patients treated with ribavirin and interferon alpha had anti-RR antibodies, while none of the untreated subjects developed this pattern. 8 In mammals, there are two isoforms of this enzyme, IMPDH1 and IMPDH2. While IMPDH1 is constitutively expressed in normal cells, the expression and activity of IMPDH2 are increased in malignant cells. 8 Therefore, HEp-2 cells, by being originated from human laryngeal carcinoma, present increased expression and activity of IMDH2 enzyme.
IMPDH2, aggregated or modified in the form of RR in these patients treated with inhibitors of this enzyme such as ribavirin, may become antigenic and induce an autoimmune response. It is possible that interferon alpha stimulates the occurrence of anti-RR reactivity apparently induced by ribavirin. [6] [7] [8] Keppeke et al. carried out a longitudinal study and analyzed samples from 597 patients using indirect immunofluorescence (IIF) technique in HEp-2 slides. The RR pattern was observed in 14.1% of 342 patients with HCV, and none of the 117 patients without HCV showed this pattern. Regarding treatment, anti-RR antibodies were present in 38% of 108 patients receiving interferon alpha and ribavirin, but neither of the 26 patients receiving monotherapy with interferon alpha or ribavirin nor those 166 untreated patients presented RR.
In this study we observed the presence of antibodies anti-RR just after the beginning of treatment, with its appearance starting within the first month in 6% of patients; however, at six months more than 47% of the tested samples presented the RR pattern. Another relevant fact of this study was that, among anti-RR-positive patients, 77% did not respond to treatment. On the other hand, among anti-RR-negative patients, the rate was 64%. Thus, this pattern is not related to the success of drug therapy. 8 When it comes to RR pattern, there is discrepancy in the results obtained in PAAC-HEp-2 with IIF by using slides from different manufacturers, and this remains a not completely resolved issue, but that may stem from differences in culture conditions, sample processing, or both. 7, 8 This difficulty was also found in our laboratory, considering that, when faced with this pattern, hitherto unknown, it was necessary to confirm it with slides of various trademarks; but we observed the formation of RR pattern only in one of the commercial slides used, thus creating doubts about the relevance of the pattern. In fact, in most of the HEp-2-positive slides, serum samples positive for the RR pattern produce a non-specific spotted cytoplasmic pattern, or present no significant reaction. 6 The identification of a new autoantibody associated with a given pathology may contribute to the understanding of its pathophysiology and can enrich the arsenal of diagnostic tests for this disease. 6 It is therefore important that further studies are conducted, in order to understand the clinical significance of this cytoplasmic pattern.
Data presented in this study revealed that antibodies associated to RR pattern are strongly associated with the treatment of hepatitis C; that the occurrence of anti-RR reactivity is promoted by a combined therapy with interferon alpha and ribavirin; and that its frequency increases with the duration of treatment. However, the same was not observed when these drugs are used separately. Furthermore, previous studies showed no relationship between this pattern and demographic parameters, duration of diagnosis of HCV, treatment response pattern, HCV genotype or viral load. 8 
